Introduction
Spontaneous pneumothorax is a collection of air in the pleural space without any traumatic or iatrogenic factors. If there is no identified underlying lung disease and the lung structure is normal, the condition is defined as primary spontaneous pneumothorax (PSP); if an underlying lung disease such as chronic obstructive lung disease (COPD) or tuberculosis is present, then the condition is called secondary spontaneous pneumothorax (SSP) (1) .
Primary spontaneous pneumothorax typically occurs in young, asthenic adults. Males and smokers are at higher risk. The most common cause for SSP is COPD (2) . These patients may have a more serious clinical course based on the pre-existing impaired lung function. The aim of this study was to evaluate patients with spontaneous pneumothorax who were admitted to our center and to emphasize that effective treatment can be performed in emergency departments by emergency physicians.
Materials and Methods
Patients who were treated in the department of emergency medicine in our center (a tertiary hospital) between January 1, 2013 and January 1, 2015 for spontaneous pneumothorax were retrospectively evaluated. Patients who had trauma history, were treated in our center, and were <18 years of age were excluded from the study. The study was approved by Istanbul Medeniyet University Goztepe Research and Training Hospital Ethics Committee. Written informed consent was obtained from the patients who participated in this study. The diagnosis was confirmed by medical history, physical examination, posteroanterior (PA) chest X-ray, and thoracic computerized tomography (CT) in case of doubt. The pneumothorax size was estimated using the Light method (3).
Patient records were reviewed for variables, including patient age, sex, body mass index (BMI), smoking history, comorbidities, presenting complaints, localization and extent of pneumothorax, treatment method, surgical indications, relapse, morbidity and mortality rates and duration of hospitalization. The treatment method was determined, and tube thoracostomy was applied according to the British Thoracic Society and American College of Chest Physicians guidelines (4, 5) . Patients with <2 cm PSP without any symptoms were observed. All the other patients underwent tube thoracostomy. Tube thoracostomy was performed in emergency departments by emergency medicine assistant doctors under the supervision of a senior emergency medicine assistant doctor or an emergency medicine specialist. Complication types and tube thoracostomy procedure rates in the emergency department were evaluated in accordance with the literature. The tube thoracostomy procedure was accepted to be successful in patients who did not need revision for their tubes. After their condition stabilized, patients were transferred to the thoracic surgery clinic.
Statistical analysis
IBM Statistical Package for the Social Sciences (IBM SPSS Statistics; Armonk, NY, USA) version 21 .0 was used to analyze the data acquired in the study. Pearson's chi-square and Fisher's exact tests were used to compare qualitative data. All the results were given within 95% confidence interval, and the level of significance was determined as p<0.05.
Results
Among the 50 patients with spontaneous pneumothorax evaluated in the study, 41 were males (82%) and nine were females (18%), and the mean age was 33.2±14.9 years. The overall rate of smoking was 44.0%, and there was a statistically significant difference for sex; 11.1% of the female patients and 51.2% of the male patients were smokers (Table 1) .
Among the evaluated patients with spontaneous pneumothorax, 38 (76%) had PSP and 12 (24%) had SSP. Comorbidity was seen in 14 (28%) patients. BMI of the patients was calculated; 3 (6%) patients were underweight, 30 (60%) were normal, 13 (26%) were overweight, and 4 (8%) were obese. The average BMI was found as 22.9±4.6.
Spontaneous pneumothorax cases were observed more often during the winter months (46%); 24%, 16%, and 14% cases were observed during the spring, autumn, and summer months, respectively. The leading presenting symptom of patients with comorbidities was dyspnea (71.4%), whereas that for patients without comorbidities was chest pain (66.7%). Most of these patients (86.1%) were considered to have PSP. Both results were statistically significant ( Table 2) . Pneumothorax was observed in the right lung in 52% of the cases and in the left lung in 44% of the cases. A bilateral condition occurred in 4%.
Tube thoracostomy was performed in 33 (66%) patients and 17 (34%) patients were observedComplications due to tube thoracostomy occurred in 5 (15.1%) patients. Tube detachment and tube malposition was seen in two and two patients, respectively. A revision surgery for tube thoracostomy was performed in these four patients. The tube thoracostomy success rate was 88%. Wound infection and the necessity for intensive care was observed in a single (2%) patient as morbidity. No mortality was seen in the study group. The overall mean duration of hospitalization 5.0±2.2 days and that for patients with spontaneous pneumothorax who had undergone thoracostomy was 4.9±2.2 days. The relapse ratio was 12% after discharge. The operation rate due to spontaneous pneumothorax was 22%, and the most common indication for surgical treatment was prolonged air leak (27%).
Discussion
Spontaneous pneumothorax commonly occurs in tall, thin, young male smokers. Smoking is the most common risk factor (6) and is associated with a 12% risk of developing pneumothorax in smokers (7) . A history of smoking was present in 44% of the patients. Regarding the typical patient profile for spontaneous pneumothorax, the incidence in males is six times higher compared with that in females, which is suggested to be related to smoking (8) . Similarly, the majority of the patients with spontaneous pneumothorax in this study were males.
Spontaneous pneumothorax is referred to as PSP if it occurs in otherwise healthy individuals and as SSP if it occurs in individuals with an underlying lung disease (5) . PSP typically occurs in thin, tall men aged 12-30 years; it is uncommon after the age of 40 years (1) . In accordance with the literature, PSP cases in the study were generally younger than 40 years, and the majority of them were male patients with a low or normal BMI (≥18.5 and <25). Secondary spontaneous pneumothorax develops in association with an underlying lung disease and is seen more often in middle to advanced age groups (9) . In our study the mean age of patients with SSP and the sex of patients with pneumothorax were in accordance with the literature (10) . According to the literature, COPD is an etiological factor in 40%-60% cases of SSP (11) . In this study, COPD was the leading etiological factor in SSP as well.
According to Türker et al. (12) and Gürbüz et al. (13) , more cases were observed during the fall and spring months, respectively. On the other hand, Celik et al. (14) found no relation between the occurrence of spontaneous pneumothorax in a particular season or month. Although some of the studies have reported right lung predominance for spontaneous pneumothorax, others found no difference between right and left lungs (15) . This study had a minor dominance in the right lung.
The main clinical findings of spontaneous pneumothorax are sudden onset of chest pain, dyspnea, tachycardia, perspiration, hypotension, pallor, and cyanosis (1). The most common symptom in patients with PSP is sudden onset of chest pain and that in patients with SSP is dyspnea. The clinical course in SSP is worse and independent of the extent of pneumothorax (1, 2) . In this study, the main symptom presented by patients with PSP was chest pain and that by patients with SSP was dyspnea; these results were statistically significant.
Types of complaints, physical examination, and PA chest X-ray are generally sufficient to diagnose spontaneous pneumothorax. CT may be required to differentiate minimal pneumothorax or bullae (16) . PA chest X-rays were available for each patient. Thoracic CT was performed in most of the patients to evaluate lung parenchyma and to improve the treatment approach.
The aim of treatment in spontaneous pneumothorax is to remove air from the pleural cavity to allow for re-expansion of the lung and to prevent recurrence. Treatment methods include observation, aspiration, catheter drainage, chest tube drainage, and surgery (17) .
The choice of initial management for PSP has remained controversial (18) . In a case series published in Turkey, tube thoracostomy stands out as the first treatment choice for all types of pneumothorax (19) . Noppen et al. (20) have reported a treatment success rate of 63% for tube thoracostomy. The retrospective evaluation in this study showed that tube thoracostomy was used more than observation for the treatment of PSP, and simple aspiration was not used.
Secondary spontaneous pneumothorax has a more dramatic clinical course compared with PSP, and success is less likely with simple aspiration (21) . Therefore, a more aggressive treatment is recommended although consensus remains limited. Published studies indicate tube thoracostomy may be required in the majority of these patients (22) . Data from this study show that tube thoracostomy was performed in all patients with SSP, except for two patients whose condition was stable with their small pneumothoraxes . The success rate of tube thoracostomy was in accordance with the literature (23) .
The most common indication for surgery in the first episode of spontaneous pneumothorax is a prolonged air leak (24) . Others include insufficient expansion, single large bulla, ipsilateral recurrence, bilateral spontaneous pneumothorax, and occupational risk of the patient. The most common surgical treatment indication in this study was prolonged air leak.
Additionally, this study aimed to evaluate the complications of tube thoracostomy procedure performed in patients with spontaneous pneumothorax in the emergency department in relation to the literature. In general, the reported rate of complications of tube thoracostomy ranges between 3% and 18% (1). Huber et al. (25) reported an 11.2% risk of tube malposition. In this study, the most common complication observed was tube malposition. A chest drain was inserted in one patient with a giant bulla (Figures 1 and 2) . The study by Aylwin et al. (26) classified complications as major or minor based on their life-threatening potential. Although the rate of complications was in accordance with the literature, no major complications were observed in this study group. A recent article found no significant difference between surgical and emergency room residents regarding the quality of tube thoracostomy placement and its subsequent complications in trauma patients (27) .
The presence of comorbidities is a major factor contributing to an increased rate of complications in tube thoracostomy procedures. Pulmonary diseases may induce complications by either directly hampering re-expansion or precipitating infections. The risk for a prolonged air leak is higher in patients with advanced emphysema (28) . In this study, among the patients who had tube thoracostomy complications, pulmonary changes were observed in all of them on the CT scan.
According to the literature, the recurrence rate is 16%-52%, based on the treatment method used for the first episode of spontaneous pneumothorax (29) . Studies reporting higher recurrence rate in SSP than in PSP are available, although the reverse is also reported (30) . In this study, recurrence was seen in only patients with PSP.
Mortality was not recorded in this study group, except for one patient who was an elderly patient with SSP (aged >70) with history of malignancy and required intensive care. Risk factors for serious morbidity in pneumothorax are low oxygen saturation at admission, the presence of comorbidities, and SSP (31, 32) .
Study limitations
The main limitation of this study was the patient count; larger number of patients may bring out more accurate statistical results.
Conclusion
Spontaneous pneumothorax is a condition often encountered in emergency medicine practice. Similarly, tube thoracostomy, which is an essential part of emergency treatment of spontaneous pneumothorax, plays an important role in the daily routine of emergency physicians, who generally are the first ones to see these patients. Therefore, emergency physicians should be well aware of the significance of this clinical condition and its treatment methods. Tube thoracostomy is a procedure that can be performed by emergency physicians with a high success rate.
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